Background/Aims: An excessive inflammatory response is typical in acute pancreatitis and a significant cause of early mortality in severe acute pancreatitis. This is believed to be caused by inflammatory molecules or upregulated cytokine levels in the serum of patients. The aim of this study was to identify the serum-mediated apoptosis-inducing effects in acute pancreatitis patients. Methods: A skin tissue-derived cell line, BJ, was treated for 24 hours with the sera of 22 healthy volunteers (control) and 71 acute pancreatitis patients (22 with gallstone pancreatitis, 16 with alcoholic pancreatitis, and 11 with pancreatitis with other causes) collected at the time of hospital admission (active) and discharge (resolved). Apoptosis was analyzed by flow cytometry. Results: The average percentage of living cells, early apoptotic cells, and late apoptotic cells ranged from 78.8% to 85.0%, 5.5% to 7.3%, and 7.7% to 13.1%, respectively. The number of live cells increased significantly using the serum from the resolved state of gallstone-induced pancreatitis. In addition, the number of early apoptotic cells increased significantly using the serum from the resolved state of pancreatitis with other causes. The number of late apoptotic cells decreased significantly with the serum from the resolved state compared to the active state of gallstone-and alcohol-induced pancreatitis. Conclusions: Serum samples from patients with pancreatitis induced a change in the apoptosis profiles of skin-derived cells. These results indicate changes in the serum components in patients with acute pancreatitis. (Korean J Gastroenterol 2019;74:219 -226) 
INTRODUCTION
Inflammation is a physiological response that is triggered by noxious stimuli and conditions, such as infection and tissue injury, and it is generally considered beneficial when the response is balanced. 1 On the other hand, excessive inflammatory reactions can be harmful and cause a range of inflammatory diseases and clinical syndromes, such as sys-220 석애은 등. 아포토시스 분석에 의한 췌장염 환자의 혈청 스크리닝
The Korean Journal of Gastroenterology temic lupus erythematosus, 2 asthma, 3 and septic shock. 4 Acute pancreatitis is one such disease, in which excessive inflammation acts as the trigger mechanism of various symptoms and complications. 5 Approximately 80% of patients undergo conservative treatment, such as fasting and fluid resuscitation, but 10-20% show severe clinical symptoms with multiple organ dysfunctions, such as pancreatic necrosis and lung injury. 6, 7 In particular, severe and infected necrotizing pancreatitis is associated with a high mortality rate between 30% and 40%, despite intensive care. [8] [9] [10] The high mortality rate of acute pancreatitis is associated with a lack of specific treatments except for fluid resuscitation, antibiotic administration, and palliative interventions for complications. 11 On the other hand, the pathogenic mechanisms and pathophysiological changes are unclear. During the early stages of acute pancreatitis, the degree of pancreatic acinar cell injury and inflammation are the key factors that determine the course and prognosis of the disease. 12 Necrotic acinar cells not only damage the neighboring cells and tissues directly, but also induce a systemic inflammatory response spreading through the circulation to other tissues and organs. 13 This reaction is related to the activation of monocytes, upregulation of cell adhesion molecules and chemokines, release of large amounts of oxygen free radicals, and inhibition of the immune function of lymphocytes. 13 Proinflammatory molecules or cytokines, which are released during acute pancreatitis, may be used as markers for a diagnosis or a prediction of the prognosis of acute pancreatitis and can be used as a treatment target. In a previous study, a higher occurrence of apoptosis was observed in lymphocytes treated with the serum from systemic lupus erythematosus patients than the serum from healthy human serum. 14 This study hypothesized that the same phenomenon would occur when using the serum from acute pancreatitis patients. Therefore, the degree of apoptosis was examined after treating the cell lines with the serum from patients with acute pancreatitis.
SUBJECTS AND METHODS

Study subjects
From June 2016 to August 2018, serum samples were donated from healthy volunteers and acute pancreatitis patients who were admitted to the Eulji Hospital. A diagnosis of acute pancreatitis was made when two of the following three features were noted: persistent abdominal pain characteristic of acute pancreatitis for more than 24 hours; increase in the serum amylase and/or lipase levels to more than three times the upper standard limit; and the presence of a characteristic acute pancreatitis signature detected by a CT scan. 11 The resolution of acute pancreatitis was diagnosed based on the improvement of abdominal pain and fever, normalization of serum amylase and lipase, and normalization of leukocytosis and CRP. The attending physician determined the cause of acute pancreatitis based on the patient's history, including alcohol consumption, radiology examination, including the presence of gallstones, and laboratory findings.
Ethics statement and serum collection
The Institutional Review Board of Eulji Hospital approved this study (EMCIRB 201509-02). After receiving the participants' consent, serum was collected from healthy volunteers and patients with pancreatitis. For patients with pancreatitis, the blood remaining after a clinical laboratory test was used.
Age, gender, BMI, and cigarette smoking habit of the study subjects were recorded and the etiology of acute pancreatitis, the number of days of hospitalization and fasting were also recorded for each acute pancreatitis patient. In the sera from patients with pancreatitis, the blood collected immediately after admission was labeled "active pancreatitis state," and that collected prior to discharge from hospital was labeled "resolved pancreatitis state." Values are presented as mean±standard deviation unless otherwise indicated. n, number of patients; BMI, body mass index; HD, hospital stay day; NPO, nil per os (nothing by mouth).
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to allow the cells to attach to the plate. The apoptosis assay was performed 24 hours after replacing the culture medium.
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The 
Statistical analysis
The continuous variables are expressed as the mean±SD. 
RESULTS
Characteristics of study subjects
Apoptosis assay
The results of the apoptosis analysis are described as a dot plot (Fig. 1) . The mean percentage of live cells in the control group was 78.8±3.5%, whereas the mean percentage of live cells in the active state of acute pancreatitis was 83.3±1.6%. In the case of early apoptosis, the mean percentage in the control group and in the active state of acute pan- 
DISCUSSION
The inflammatory reaction is a first-line defense mechanism against noxious stimuli and pathogens. In some diseases, however, the inflammatory reaction is itself a cause of disease or an exacerbating factor. Acute pancreatitis is one of the major diseases, in which the overexpression of inflammation is the triggering mechanism. Adequate monitoring and the proper control of inflammation are essential for diagnosis and treatment. Extra-pancreatic inflammation is common in pancreatitis, and several mechanisms have been suggested. In this study, it was hypothesized that the serum from acute pancreatitis patients had apoptosis-inducing factors and that treating the BJ cell line with the patient's serum would increase apoptosis further.
Apoptosis is a key mechanism of homeostasis that usually occurs during the development and aging processes and regulates cell populations in tissues. This can also occur as a defense mechanism as a reaction to an immune response or to cell damage caused by disease or harmful substances.
In particular, it responds to the attack of pathogens through the inflammatory reaction and at the same time removes the infected cells, inhibiting the proliferation and diffusion of pathogens. Apoptosis of an infected host cell may be triggered either within the host cell or by external immune cells. [15] [16] [17] Indeed, apoptosis can be induced by circulating immune cells and is affected by the surrounding environment. One of the factors that can affect the cellular behavior in the human body is blood. Blood circulates throughout the body, supplies oxygen and nutrients, and carries the carbon dioxide and waste generated by the cell metabolism. In addition, blood contains cytokines and various proteins secreted by blood cells and cells around the blood vessels. A recent report showed that the blood components affect the apoptosis of cells. Serum-induced cell death rates were different when the sera from cervical cancer patients and controls were used to treat a Jurkat cell line. 18 Previous studies documented apoptosis using inflammatory blood. Peripheral blood mononuclear cells were treated with the serum from patients with systemic lupus erythematosus to determine the apoptosis index of the cells. As a result, compared to the control group, the inflammatory serum increased the apoptosis of the cells, which suggests that the underlying cause was the presence of the anti-C1q autoantibody in the inflammatory serum. 14 Makino et al. 19 reported the apoptosis of endothelial cells caused by high tumor necrosis factor-α levels in the blood of patients with type 2 diabetes. Therefore, apoptosis may be induced by the serum of a person with inflammation or disease.
In the present study, there was no significant difference This study showed that apoptosis occurred predominantly in a skin tissue-derived cell line, which is less related to systemic inflammation involving the internal organs. This could help better understand the mechanism of systemic inflammation in acute pancreatitis and may be helpful in identifying the appropriate serum markers to diagnose acute pancreatitis and predict the prognosis. If the causes of apoptosis in the serum of acute pancreatitis patients can be identified, they could be the target for treatment. Furthermore, these results can be applied not only to study the causes of apoptosis, but also for biomarker discovery. Many attempts have been made to discover disease biomarkers using blood samples. On the other hand, despite the considerable efforts, the number of biomarkers discovered is limited. The classification of the experimental group and the quality of the sample are essential for solving this issue. A difference in the degree of serum cell death was observed between the active and resolved conditions. In addition, a significant difference was also noted with respect to the causes of acute pancreatitis. This suggests a difference in terms of the blood composition. Therefore, applying the findings of this study to evaluate the prognostic values of the samples prior to an analysis of the serum diagnostic marker will help identify diagnostic markers of the disease.
A limitation of this study was that no evaluation of the clinical outcomes of acute pancreatitis was performed. Moreover, the identity of the substances responsible for triggering apoptosis was not clarified. Future work will examine which molecules present in the serum of patients with acute pancreatitis can trigger apoptosis.
In conclusion, this study suggests that the blood of inflammatory patients may contain apoptosis-inducing factors.
These molecules, which are present in the serum of patients with acute pancreatitis, are responsible for the pathophysiological mechanism and once identified, can be targeted for treatment development. Furthermore, differential screening of the blood components through an apoptosis assay may be helpful in selecting samples for biomarker discovery.
